We compared 20 patients with late-onset schizophrenia, 7 with delusional disorder with hallucinations (paraphrenia), and 13 with delusional disorder without hallucinations (late-onset paranoia). We found that these three categories could be distinguished from each other on some clinical parameters. Late-onset schizophrenia was characterized by bizarre delusions; auditory hallucinations; to a lesser degree, first-rank and negative symptoms; and premorbid personality of the paranoid or schizoid type. Paraphrenia was associated with predominantly nonbizarre delusions, auditory hallucinations, earlier onset of symptoms, and paranoid or schizoid personality. Paranoia (late-onset) was characterized by late onset of symptoms, nonbizarre delusions, relatively intact premorbid personality, and an underlying physical stratum.
applied the diagnosis "paraphrenia" to schizophrenia patients who developed psychosis in later life 0este et al. 1991) . Paraphrenic patients were characterized by delusions and hallucinations of a paranoid nature. Kraepelin introduced the term "paranoia" to describe a chronic illness characterized by wellorganized delusions without hallucinations, formal thought disorder, or personality deterioration (Flint et al. 1991) .
Since Kraepelin's time, these two diagnostic categories have been poorly studied and their conceptual boundaries blurred. ICD-9 (World Health Organization 1978) follows the definitions set by Kraepelin, while DSM-III-R (American Psychiatric Association 1987) defines delusional disorder as the exhibition of wellsystematized delusions with or without hallucinations; at the same time, DSM-1II-R recognizes that schizophrenia can occur for the first time after the age of 45. Thus, there are now two sets of criteria that differentiate between late-onset schizophrenia (paraphrenia) and late-onset paranoia (delusional disorder). The main problem seems to be the presence or absence of hallucinations.
Studies on late-onset schizophrenia continue to include patients with delusions but no hallucinations (Roth 1955; Kay and Roth 1961; Post 1966; Naguib and Levy 1987) . Hint et al. (1991) used Kraepelin's criteria and compared 21 patients with late paraphrenia with 12 patients with late-onset paranoia. They found that cerebral organicity is an important risk factor for late-onset paranoia that may contribute to a poor prognosis.
The present study focuses on a cohort of patients admitted to our psychogeriatric unit during a 7-year period. The aim of the study is twofold:
1. To compare the general characteristics of late-onset paranoia and late-onset schizophrenia, using Kraepelin's and DSM-III-R criteria (i.e., to compare late-onset schizophrenia, delusional disorder with hallucinations, and delusional disorder without hallucinations).
2. To provide a long-term folReprint requests should be sent to Dr. B. Suranyi-Cadotte, Douglas Hospital Centre, 6875 LaSalle Blvd., Verdun, Quebec, H4H 1R3, Canada. lowup of these patients, using the same diagnostic criteria.
Materials and Methods
The patient population consisted of all admissions (n = 486: 159 men, 327 women) to our acute psychogeriatric unit (for patients age 65 years and older) during the 7-year period beginning September 1, 1984. Our department is the only inpatient unit serving a catchment area of approximately 300,000 persons.
We used two sets of criteria to diagnose our patients:
1. Kraepelin's and ICD-9 criteria, in which late-onset paranoia patients present with delusions but not hallucinations. Paraphrenia patients have both symptoms.
2. DSM-III-R criteria of delusional disorder with prominent nonbizarre delusions and "nonprominent hallucinations." Lateonset schizophrenia patients have active symptoms develop after age 45.
Diagnoses were made during routine clinical interviews. All of the patients were interviewed by each author separately; for a patient to be included in the study, the two authors had to agree on the diagnosis. The definitions of bizarre and nonbizarre delusions followed the DSM-III-R criteria; that is, nonbizarre delusions involve situations that occur in real life, such as being followed, poisoned, infected, loved at a distance, having a disease, or being deceived by one's spouse or lover, while bizarre delusions involve a phenomenon that one's culture would regard as totally implausible. Negative symptoms were also ascertained by clinical interview. Seven detailed case reports of lateonset schizophrenia in this patient group are included in a previous 4-year prevalence study (Yassa et al., in press) .
Exclusion criteria included evidence of organicity (Mini-Mental State Exam [MMSE; Folstein et al. 1975 ] score of less than 25 at index admission) and conditions that may mimic schizophrenia, such as drug abuse, metabolic conditions, or neurosyphilis.
After case identification, each patient's family was interviewed to determine the actual age at onset of symptoms and to gain insight into the premorbid personality of each patient. In cases where there was doubt, family members were interviewed individually to assess the accuracy of the information provided.
In addition, the following tests were conducted on each patient: simultaneous multianalyzer chemistry including blood glucose, urea, creatinine, calcium, phosphate, total protein, albumin, cholesterol, total bilirubin, uric acid, amylase, serum glutamic peruvic transaminase, serum glutamic oxalacetic transaminase, creatine kinase, alkaline phosphatase, and lactate dehydrogenase; vitamin B12 and folic acid levels; thyroid function tests; electroencephalogram (EEG); and serologic tests for syphilis. An MMSE was carried out to detect organicity.
Results
Of the 486 patients admitted to the unit during the 7-year observation period, 40 were diagnosed as having either late-onset schizophrenia or delusional disorder. These patients were divided into three diagnostic categories:
1. Group A consisted of lateonset schizophrenia patients (n = 20) who met DSM-III-R criteria for schizophrenia with an onset of symptoms after age 45.
2. Group B consisted of patients with delusional disorder with hallucinations (a DSM-III-R classification; n = 7). This diagnosis corresponds to paraphrenia as described by . Patients in this category exhibited nonbizarre, well-systematized delusions accompanied by hallucinations.
3. Group C consisted of patients with delusional disorder without hallucinations (a DSM-III-R classification; n = 13). This diagnosis corresponds to the category labeled "late-onset paranoia" in ICD-9. The nonbizarre, well-systematized delusions of these patients were not accompanied by hallucinations.
As seen in table 1, the male:female ratio was almost identical in groups A and B. Women were overrepresented in group C in comparison with the other two groups. Group C patients were significantly older when first admitted than were patients in the other two groups, although the mean present age was similar in the three groups.
Patients in group C were significantly more well-adjusted patients, as reported by their families, than were patients in group B (x 2 = 4.9, df = 1, p < 0.05, with Yates' correction); the difference between patients in group A and B did not reach significance (x 2 = 1.5, rf/ = 1, with Yates' correction). Fifty percent of the group A patients developed symptoms before age 60, compared with 71 percent of group B patients and 8 percent of group C patients. The difference between group A and C was statistically significant (x 2 = 4.6, df = 1, p < 0.05, with Yates' correc- 1.7 ± 0.9 (1-4) 8.4 i 13.5
(1 -48) 3 ' tion), as was the difference between groups B and C (x 2 = 6.0, df = 1, p < 0.025). None of the patients in groups A and C had a positive family history of psychiatric disorder. On the other hand, three patients in group B had a positive family history (a mother, two sisters) of paranoid disorder.
The Clinical Picture. The distribution of clinical manifestations is shown in table 2. Apart from the delusions and hallucinations that formed the basis for our definitions of the different groups, first-rank symptoms, loose associations, and negative symptoms were described exclusively in group A patients. Delusional disorder patients were not differentiated from each other clinically. Depressive symptoms were present in all three groups of patients but they never met DSM-III-R criteria.
These symptoms were mainly categorized as sad affect, lack of appetite, and tearfulness during the interview. 
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On the other hand, the difference between the two delusional disorder groups, B and C, was not Group C 20 (100) 2 (10) 2 (10) 20 (100) 17 (85) 17 (85) 2 (10) 10 ( Two patients in group C had a recent history of cerebrovascular accidents. Sensory deprivation was not differentially distributed among the three groups. Electroencephalogram disturbances were present equally often in the three groups. Diffuse slowwave disturbances without localization were present in two group A patients, one group B patient, and two group C patients. Slow-wave disturbances with localization were present in one group A patient (right temporal area), one group B patient (left temporal area), and one group C patient (anterior area).
Followup. Only followup information for the index observation period is presented, even if patients were admitted before the index period.
Our definitions of status at followup are as follows:
1. Stable-the patient showed no evidence of recurrence of symptoms during the index observation period following the index admission, with or without neuroleptic treatment.
2. Intermittent-the patient's original symptoms reappeared during the index observation period, necessitating a change in neuroleptic dosage but not readmission.
3. Readmitted-the patient's condition necessitated readmission.
Of the 20 patients in group A, 8 (40%) were first admitted during the index period. They remained in the hospital during the index admission for a mean ± standard deviation of 6.1 ± 8.1 months (range = 2-26). Five of these patients (two died and one was lost to followup) were followed for 3.8 ±2.1 years (range = 2-7) after the index admission. Three were discharged to their homes and two to a nursing home. Three were stable, one showed intermittent symptoms, and one was readmitted. All patients continued to receive neuroleptics, mainly haloperidol. The mean dosage for this population was 231.3 ± 175.1 mg (range = 50-500) chlorpromazine equivalents (Davis 1976) per day.
Twelve of the group A patients were first admitted before the index observation period. The mean duration of their index admission was 13.1 ± 20.6 months (range = 2-60). Two were lost to followup, three remained in hospital during most of the observation period, and seven were followed for a mean duration of 5.9 ±1.2 years (range = 4-7) following the index admission. Only one of the seven remained stable; six were readmitted. The mean neuroleptic dosage was 260 ± 301.4 mg chlorpromazine equivalents per day (range = 25-750).
One of the seven patients in group B was first admitted during the index observation period. She stayed for 2 months in the hospital and was discharged to a nursing home. She remained stable during the 7-year observation period. She received 0.5 mg haloperidol per day.
Six patients from group B were admitted before the index observation period. The mean duration of the index admission was 11.5 ± 23.8 months (range = 1-60). One patient died, one was lost to followup, and one remained in the hospital during the observation period. Three were followed after the index admission. One went home and two to a nursing home. One remained stable, one had intermittent symptoms, and the third was readmitted to hospital.
Ten of the patients in group C were admitted during the index period. The mean duration of the index admission was 8.3 ± 15.7 months (range = 1-48). One patient was lost to followup, one died, and one remained in hospital during the observation period. Of the seven group C patients who were followed for a mean of 4.6 ±1.9 years (range = 2-7) following index admission, one was discharged home, three to various foster homes, and three to various nursing homes. At followup, six remained stable and one required readmission. The mean neuroleptic dosage was 114.3 ± 91.1 mg chlorpromazine equivalents per day (range = 25-300). Of the three group C patients who were admitted before the index observation period, two stayed for 1 month each and the third for 2 months during the index admission period. One died, one was lost to followup, and one was readmitted during the index observation period.
In conclusion, after excluding those who died and those who were lost to followup, we found that 4 of 15 (26%) patients in group A, 2 of 5 (40%) patients in group B, and 6 of 9 (66%) patients in group C remained stable during the index observation period. None of these results is statistically significant, however.
On the other hand, significantly more patients in group A than in group C stayed in the hospital or were readmitted during the observation period (10 of 15 vs. 3 of 9; X 2 = 4.9, df = 1, p < 0.05). However, if we compare the status of all the.patients who were admitted during the index observation period (n = 19) with the status of all those who were admitted before the observation period (« = 21), excluding patients who died or were lost to followup, we find that 10 of 14 (71%) in the former group, compared with 2 of 15 (13%) in the latter group, remained stable during the index observation period (x 2 = 7.96, df = 1, p < 0.005, with Yates' correction).
Discussion
This comparison of patients in three diagnostic categories-lateonset schizophrenia (group A), delusional disorder with hallucinations (group B), and delusional disorder without hallucinations (group C)-indicates that there are characteristics that can differentiate these patients. Patients in groups A and B developed their symptoms significantly earlier than did group C patients. In addition, groups A and B contained more paranoid and schizoid premorbid personalities, whereas group C patients were more often described as "well adjusted."
Apart from the differences in delusions and hallucinations that were used as a basis for diagnosing the three categories, only group A patients had first-rank and negative symptoms similar to those seen in younger schizophrenia patients. However, there was no difference in symptom distribution among patients with delusional disorder.
Howard et al. (1992) described first-rank Schneiderian (Schneider 1959) symptoms in 39 percent of 41 patients diagnosed as suffering from late-onset schizophrenia. Pearlson et al. (1989) compared patients with early-and late-onset schizophrenia and found no difference in the prevalence of firstrank symptoms, whereas negative symptoms were less common in , patients with late onset (7%) than in those with early onset (22%). These figures are similar to our findings.
We were unable to confirm a high percentage of sensory deprivation in our patients, as previously reported for a similar population (Herbert and Jacobson 1967), but we found that hypertension and a history of cerebrovascular accidents were more common in patients in group C (delusional disorder without hallucinations) than in the other two groups. This result confirms the findings of some authors (Seidel 1977; Munro 1988; Flint et al. 1991) but not others (Van Valkenburg and Winokur 1984) .
It is difficult to generalize about course and prognosis in these disorders from our study because of the relatively small number of subjects. However, we found two trends in the outcomes of our patients:
1. Patients with late-onset schizophrenia had worse outcomes, in terms of more admissions during the index observation period, than did patients with delusional disorder with or without hallucinations.
2. Patients with earlier onset of psychotic symptoms seemed to fare worse than those who developed psychotic symptoms later in life (3 of 14 admitted vs. 13 of 15, X 2 = 10.0, df = 1, p < 0.005).
Thus, we find that these three categories can be distinguished from each other by some parameters. Late-onset schizophrenia is a condition characterized by bizarre delusions, auditory hallucinations, and, to a lesser degree, first-rank and negative symptoms. Premorbid personality is commonly of the paranoid or schizoid type. Delusional disorder with hallucinations (paraphrenia) is characterized by predominantly nonbizarre delusions and auditory hallucinations. It shares with late-onset schizophrenia an earlier onset of symptoms and more paranoid or schizoid personalities. Delusional disorder without hallucinations (late-onset paranoia) is characterized primarily by late onset of symptoms, nonbizarre delusions, relatively intact premorbid personality, and an underlying physical stratum. These three conditions should be differentiated from each other in any clinical or scientific study.
